Introduction
The results of a study by the Health Insurance Plan (HIP) of Greater New York suggested that screening for breast cancer leads to early detection and consequently to a significant reduction in mortality.' Hence the Department of Health and Social Security established three centres to determine the feasibility of providing a national screening service. The results from one of these suggested that it would be possible to provide a safe and acceptable service run by trained non-medical staff. 2 The success of such a service would depend on the ability of non-medical staff to detect cancer in its early stages in asymptomatic women. This ability may be governed by many factors related to the disease, the population screened, and the methods of screening used. Within the context of a feasibility study it was possible to examine the effect of several factors on the rate of detection of cancer by both medical and non-medical staff and to consider the effect that these factors may have on large-scale screening programmes.
Subjects and methods
A breast-screening clinic was established in 1973. The methods chosen for screening were clinical examination and mammography. Nurses and radiographers were recruited and given a basic course of instruction in all aspects of breast disease. Additional instruction in clinical examination was given to the nurses and on interpretation of mammograms to the radiographers. The course lasted six weeks.
POPULATION STUDIED
Invited women-All women over the age of 40 registered with two group practices were invited to attend the clinic for yearly screening.
Referred women-All patients referred to hospital because of symptoms or signs of breast disease were examined in the same clinic and in the same way as the invited women to provide nonmedical staff with a wide experience of abnormalities of the breast in addition to that gained from "well women."
Self-referred women-Many women attended for screening without invitation or referral. Both surgeons and nurses recorded symptoms in nine of the 19 women with cancer, the remaining 10 being asymptomatic. The surgeons detected a significant abnormality in seven of these asymptomatic women, the nurses in two, the radiologists in nine, the radiographers in eight, the joint medical team in all of these women, and the joint non-medical team in nine. Three of the four cancers missed by the surgeons and each of the eight missed by the nurses had not caused symptoms.
Mammography was thus more valuable in the invited women than in those who attended for other reasons. Of the 219 cancers detected by the joint medical team in women who attended other than by invitation, 169 (77%) were detected by both clinical examination and mammography, 50 (230% ) by clinical examination alone, and none by mammography alone. Of the 19 cancers detected by the joint medical team in invited women, 12 (63%') were detected by both clinical examination and mammography, three (16°%) by clinical examination alone, and four (21°0 ) by mammography alone. The difference in the rate of detection by mammography between the two groups was significant (U= 5 92; p < 0001).
Of the 217 cancers detected by the joint non-medical team in patients who attended other than by invitation, 175 (81%o ) were detected by both clinical examination and mammography, 36 (16%I) by clinical examination alone, and 6 (3%,') by mammography alone.
Of the 17 cancers detected by the joint non-medical team in invited patients, 10 (59%) were found by both clinical examination and mammography, 1 (6%) by clinical examination alone, and 6 (35%) by mammography alone. The difference in the rate of detection by mammography between the two groups was significant (U=5 28; p < 0001).
Discussion
In women with cancer the nurses and radiographers together detected significant abnormalities in the breast as effectively as the medical staff. The nurses were slightly less successful in detection than the surgeons, and the radiographers were slightly more successful in detection than the radiologists. Thus the joint non-medical team detected relatively more cancers by mammography only than did the joint medical team. The performance of the surgeons and nurses was affected by the presence or absence of symptoms, and the performance of the radiologists and radiographers by the age of the women. Small tumours were detected less often than large ones by all groups. Most women with cancer were referred to the clinic, and many had symptoms which drew attention to an abnormality in the breast. In these women the accuracy of surgeons and nurses was high. In asymptomatic women, who predominate in a population invited for screening, the accuracy of surgeons and nurses was significantly less than in those with symptoms. The performance of the radiographers and radiologists was not affected by symptoms but was affected by age. They were less likely to detect significant abnormalities in women under 50 than in those over 50. This was probably because of difficulty in detecting small lesions in relatively dense premenopausal breasts. This difficulty has been reported before.6 The rate of detection of cancer by all groups of staff increased with the size of the tumour.
Although the performance of the various groups of staff was affected by symptoms, age of the patient, and size of the tumour, the incidence of detection of cancer by the joint nonmedical team was similar to that of the joint medical team in each group of women. This suggests that nurses and radiographers can act effectively as primary screeners, but the factors that influence their performance have considerable implications for a screening service.
The lower rate of detection by the nurses in asymptomatic women emphasised the role of mammography in such women.
The purpose of screening is to detect cancers before they produce symptoms, and without mammography the joint nonmedical team would have missed one-fifth of the cancers they detected in women in whom the nurses had not recorded symptoms. Mammography, however, was less effective in women under 50. This suggests that screening will probably be less effective in women under 50 than in those over 50 and confirms the findings of the HIP study in New York. The lower rate of detection by mammography in younger women may explain why the benefits of screening were confined to women over 50 in the HIP study.
In our series 19 cancers were detected in women invited to attend for screening. Only one of these was detected in women aged 40-49; this was detected by both radiographer and radiologist and missed by both surgeon and nurse. Of the 19 invited women with cancer, nine had symptoms. The nurses detected cancers in all of these nine and the surgeons in eight. The remaining 10 cancers were detected in asymptomatic women and reflect the true aims of a screening service. Of these 10, three were missed by surgeons and eight by nurses. This inaccuracy re-emphasises the role of mammography in screening. Over one-third of all cancers detected by the non-medical team in women invited for screening were detected by mammography alone.
Our results suggest that in screening services run by trained non-medical staff mammography will be more successful than clinical examination in detecting cancer in asymptomatic women. Because of this, and because conventional mammography is less accurate in women under 50 than in those over 50, the validity of including younger women in screening programmes must be doubted. Contrastingly, it is difficult to exclude women aged 40-50 from such programmes because of their high incidence of cancer and high rate of participation. Improvements in imaging techniques may resolve this dilemma.
(Accepted 12 October 1979) ONE HUNDRED YEARS AGO On the 27th of last month, a distressing occurrence took place in Glasgow, which resulted in the death of a girl aged four years. Unobserved by the parents, she obtained possession of a box of lucifer matches, with which she amused herself for some time. Shortly afterwards, she seemed somewhat indisposed, and, though an examination of the box showed that the child had been sucking the phosphorus on the matches, not much was thought of the occurrence. As the child, however, grew worse, medical advice was obtained; but she gradually sank, and died early on the following morning. (British Medical Journal, 1880.)
